Abstract. Let M be a closed oriented smooth manifold, G a compact Lie group consisting of diffeomorphisms of M, P -> Z a principal G-bundle with a connection and D a G-equivariant elliptic operator. Then a locally constant family of elliptic operators and its determinant line bundle over Z are naturally defined by D . Moreover the holonomy of the determinant line bundle is defined by the connection in P . In this note, we give an explicit formula to calculate the holonomy (Theorem 1.4) and give a proof of the Witten holonomy formula (Theorem 1.7) in the special case above.
Main results
Let M be a closed oriented smooth manifold, G a compact Lie group consisting of diffeomorphisms of M, P -► Z a principal G-bundle over a smooth manifold Z with a connection and D a G-equivariant elliptic operator. Then, for any g £ G, the index of D evaluated at g, lndex(D, g), is defined by Index(T), g) = tr(g|ker D) -tr(s|C0kerO) and can be calculated by the well-known fixed point formula (cf. [1] , [2] or [5] ). On the other hand, the determinant of D evaluated at g, det(D, g), is defined by det(£>, g) = det(s|ker0)/det(g|cokerD).
Then the next proposition is an immediate consequence of the elementary result of Lemma 1 in Appendix. Now we assume that M is a 2«-dimensional closed Riemannian manifold with a Spinc-structure and a connection in the associated Sx-bundle of the Spinc-structure. We assume that G acts on M as isometries and that the action of G preserves the Spinc-structure and the S '-connection. Let Tí1 be a hermitian vector bundle (or virtual vector bundle) over M with a unitary connection. We assume that the action of G lifts to a connection-preserving unitary action on E. Then we can define the G-equivariant Spinc-Dirac operator D on M
D:T(S+®E)-+r(S-®E)
(for the definition of the half spinor bundles S* , see [7, pp. 106-108] ) and a line bundle det(D) over Z by
where r, s denote the dimensions of the finite-dimensional (complex) Gmodules kerT), cokerT). Note that the G-equivariant elliptic operator D naturally defines a locally constant elliptic family P xG D parametrized by Z and the determinant line bundle defined by this elliptic family is isomorphic to det(7J>) above (see [6, pp. 133-134] ). The connection in P naturally defines a connection in det(D) and we can regard det(D) as a line bundle with a connection. On the other hand, for any g £ G, by considering the mapping torus is defined and ig=2^s + dimkeTAsî s defined by the eta invariant ng of Ag . Note that, using the same argument as in [4] , we can see that e¡g modulo integer is continuous in g. Now we assume that g £ G has a finite order p. Let X = M x D2, Y = dX = MxSx be the product Riemannian Spinc-manifolds with the Spinc-structures induced from the Spinc-structure on M and the trivial Spinestructures on D2, Sx. We give the metric p2ds2 on Sx where ds2 is the standard metric on Sx and a rotationally symmetric Riemannian metric on D2 which is the product metric near dD2 = Sx. The Levi-Civita connection of this metric defines the connection in the associated Sx-bundles over D2, Sx. This completes the proof.
Since both hol(D, g)(= det(D, g)) and e~2ni^ are continuous in g, it follows from Remark 1.2, Theorem 1.4 and Proposition 1.6 that Theorem 1.7 (cf. [7] ). The next equality holds:
for any g e G. Let D be the Dolbeault operator on M which is a Zp-equivariant elliptic operator. Then it follows from the Atiyah-Bott-Singer fixed point formula (see, for example, [9] ) that Index(D) is equal to the x"-coefficient of multiplied by p and that Index (D, gk) is equal to the x"~x-coefficient of
multiplied by p. Now, for example, consider the case of n = 2, 3. Then we can obtain Tables  1 and 2 only from direct computations using Theorem 1.4 and the fixed point formula above.
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